Dietary recommendations on nutrient intakes as published by the German Society of Nutrition are only met by a very small proportion of the adult population in East and in West Germany. Dietary data from the Nutrition Survey and Risk Factor Analysis Study in West Germany and from the National Health Survey in East Germany were used to identify differences in nutrient intakes and in food consumption patterns between subgroups of the study participants that were close to, or failed to meet the dietary guidelines. The subgroups were created by dividing subjects into quartiles on the basis of their daily intakes of total fat (%energy), saturated fatty acids (%energy), fibre (g/d) and the food group fruit and vegetables (g/d). Comparisons of the consumption patterns between subjects in the first and in the fourth quartile of intake of the nutrients under study were performed. Differences in food and nutrient intakes were seen among those more compliant and less compliant with the recommendations. The presented analysis provides first indications for future improvements of the existing food-based dietary guidelines in Germany.
The nutritional habits of the adult population in East and in West Germany can be characterized by a high intake of energy, fat and saturated fatty acids (SFA). The result of these consumption patterns is a high prevalence of nutrition-related health risks. Some 60 % of German adults are overweight with a Body Mass Index (BMI; kg/m 2 ) in excess of 25, and 20-25 % are obese with a BMI greater than 30 (Bundesminister für Gesundheit, 1995) . Consequently, hypercholesterolaemia and hypertension are widespread in Germany with a prevalence rate of 80 % and 30 % respectively. Although many Germans are conscious of the important role nutrition plays in maintaining health, prevailing nutrient intakes deviate significantly from dietary guidelines. The development of new strategies seems necessary to improve nutrient intakes in the population. One step that might be helpful in minimizing the large disparities between actual and ideal dietary habits could be the formulation of attainable dietary goals, derived from studies of prevailing food intakes. The purpose of the present paper is the identification of differences in consumption patterns between population subgroups, who comply more or less to dietary guidelines. The results might be helpful in formulating attainable dietary goals.
(meat: max. 150 g; sausage: max. 50 g) two or three times a week.
Methods and study population
Nutritional data for the evaluation of dietary habits are currently available from two population-based crosssectional studies: the Nutrition Survey and Risk Factor Analysis Study (VERA) in West Germany (Heseker et al. 1994) and the National Health Survey in East Germany (Bellach, 1996) . VERA was conducted from 1987 to 1988 in the former Federal Republic of Germany (FRG). In total, 1988 adults aged from 18 to 88 years participated in the study. Dietary data were collected by 7 d dietary records using typical household measures and, where possible, accurate weighing to assess the consumed amounts. The dietary records were coded with the actual version of the German food composition database, called 'Bundeslebensmittelschlüssel' (BLS II.2) (Bundesinstitut für gesundheitlichen Verbraucherschutz, 1998). Some subjects were excluded from the analyses as they only filled in 4 or 5 d records. The resulting data set included 747 men and 998 women. The National Health Survey in East Germany was carried out from 1991 to 1992 (Bellach, 1996) , and 2617 male and female subjects in the age range from 18 to 80 years took part in this study. In a sub-sample of 72 % (1897 persons), detailed computer-assisted personal dietary history interviews were performed (Hermann-Kunz & Thamm, 1996) . The food intake was quantified by using models of typical dishes, and the dietary data were automatically coded with the BLS II.2 (Hermann-Kunz, 1993). The mean age of the study participants was 44 years for men in both studies and 43-45 years for women (West vs. East). The proportion of males to females was 46-54 % in East and 43-57 % in West Germany.
To identify differences in eating patterns the study participants were classified into groups of low or high intakes according to the quartiles of intake for the following nutrients: total fat, SFA, fibre and the food group 'fruit and vegetable'. The dietary patterns of subjects in the lowest and highest quartiles of the mentioned nutrients and food group were compared with respect to their intake of total energy, macronutrients, fibre, cholesterol and alcohol and also with respect to their consumption of various foods. Differences in mean intakes of nutrients and foods between the two consumer groups were tested using t-tests. The statistical differences of the results should be interpreted carefully due to the multiple comparisons.
For the purposes of this presentation, only the data for East German men will be considered in most of the tables, but the results of all subgroups (East and West German men and women) will be mentioned in the text.
Results

Macronutrients, cholesterol and fibre intakes in East and
West Germany
The calculated nutrient intakes, as presented in 
from total fat is higher than in men. Despite the differences between East and West, compared to the nutrient recommendations of the German Society of Nutrition (DGE) (Deutsche Gesellschaft für Ernährung 1991), there are large disparities between the prevailing and the recommended dietary intakes in both parts of the country. It is recommended that between 25 and 30 % of the total energy intake is fat intake, but the actual consumption, with mean intakes of 38-44 %energy (Table 1) , clearly exceeds these guidelines. The contribution of SFA to total fat should be only one-third, but the intakes of SFA amount to an average of 41-44 %. According to the recommendations, more than 50 % of the total energy intake should derive from carbohydrates; the actual consumption with means of 37-42 % is distinctly below this value. In addition, the average fibre intakes are also below the recommendations. Considering the distribution as a whole it can be observed that only a very small part of the populationless than 5 % -complies to the recommended intakes for fat. Comparable pictures are found in carbohydrate, fibre and cholesterol intakes; only 5-20 % reach the recommendations. In summary, it can be stated that in both S63 Dietary recommendations in Germany 
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parts of Germany the current dietary habits lead to nutrient intakes that deviate significantly from the recommendations.
Nutrient intake patterns of subjects having low and high intakes of selected nutrients and foods
Total fat and saturated fatty acids. Statistically significant differences were detected between the low-and the highfat consumption group in nearly all calculated nutrients ( Table 2 ). The intakes of cholesterol, SFA, monounsaturated fatty acids (MUFA) and PUFA are higher in the fourth than in the first quartiles of total fat intakes, whereas the consumption of alcohol and carbohydrate are lower. Subjects with high fat intakes have a 60-70 % lower alcohol consumption (g/d) than study participants with low fat intakes. The variations in carbohydrate are smaller, highfat consumers eating 10-20 % less carbohydrate. As expected, the intake patterns in subjects with a low versus a high energy intake derived from SFA are almost similar to those of the low and high total fat consumption groups (Table 3) , except in PUFA. The PUFA consumption is lower in the high intake groups, but only to a small extent.
Fibre. As already mentioned, more than 75 % of the adult population in Germany do not reach the recommended fibre intake of 30 g/d. The comparisons between the two extreme quartiles of fibre intakes show significant differences in the consumption of alcohol, carbohydrates and cholesterol. The alcohol consumption is lower and the intakes of carbohydrates and of cholesterol are higher in the upper quartiles (Table 4) . Differences between East and West were found in protein consumption; East German men with high fibre intakes eat less, West German men more, protein than the corresponding subjects with low fibre intakes.
A problem in interpreting the reported results is the difference in total energy intake between low-and highfibre consumers. The energy intakes and the ratios of energy intake to basal metabolic rate (energy/BMR) are significantly lower in the first compared to the fourth quartiles. In contrast to that, the BMI is almost equal or slightly higher in the low-intake groups. In this regard it can be assumed that the calculated differences are caused by a greater extent of under-reporting in the 1st quartiles and might not express truly differing intake patterns.
Fruit and vegetables. Since fruit and vegetables are one of the main sources of fibre it is not surprising that subjects with a high consumption of this food group have a high fibre intake too. Eaters of high levels of fruit and vegetables from both parts of Germany reach the recommendations for fibre quite well. Regarding the nutrient density (fibre g/MJ Energy), the fibre intakes are 30-40 % higher in the upper compared to the lower quartiles of fruit and vegetables intake (Table 5 ). Additionally, in East and West German men the high fruit and vegetable consumption is accompanied by a higher intake of cholesterol and PUFA and a lower energy intake derived from alcohol. West German men eating relatively high amounts of fruit and vegetables have higher carbohydrates (%energy) but lower MUFA and protein intakes than men eating less of this food group, whereas East German men with a high consumption have higher protein intakes. But, as already mentioned in the fibre intake groups, the interpretation of the results has to be done with caution since the total energy intakes are different between the compared groups.
Food intake patterns in subjects with low versus high total fat (%energy) intakes
In East and in West Germany remarkable differences between the two considered levels of fat intake were found in the consumption of sausage, butter and alcoholic and non-alcoholic drinks (Table 6 ). All high-fat consumers eat at least 30 % more sausages and 80-130 % (East vs. West) more butter than subjects with low fat intakes (Figs 1 and 2 ). According to the S64 E. Hermann-Kunz and M. Thamm Table 4 . Mean values and medians for body mass index (kg/m 2 ) and for the intakes of energy and selected nutrients in East and West German men classified according to the lowest and highest quartile of fibre intake (g/d)
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results for nutrient intake (g alcohol/day), it can be seen that the alcohol consumption is 50-70 % (West vs. East) lower in the high-fat groups. Not only alcoholic beverages but also soft drinks are consumed to a lesser degree by high-fat eaters. In West German participants (data not shown) high fat intakes seem also to be associated with low intakes of cereals and grain products and high intakes of potatoes; the mean daily consumption of cereals is approx. 60 % lower and the consumption of potatoes about 20 % higher in the upper quartiles in both sexes. Saturated fatty acids. Comparable to the results for total fat, significant differences between the two extreme quartiles of SFA intake were observed in the consumption of butter, alcoholic beverages and soft drinks (Table 7) . In both parts of Germany, subjects with a high SFA intake eat on average approx. 200-300 % more butter per day than low-SFA consumers. The mean daily intake of alcoholic drinks is 40-70 %, and of soft drinks 20-40 %, lower in persons with high SFA intake. Differences of 20-85 % were found in consumptions of milk and milk products, where persons of the upper SFA quartiles have higher intakes. Participants from the West have also different cheese-eating habits; high SFA and high cheese intake seem to be associated (data not shown). Further food groups that are eaten more in the high SFA intake groups are e.g. sausage, eggs (both food groups not statistically significant in West men), biscuits, cakes, pies (not statistically significant in West men and women).
Fibre. With regard to fibre intake, the intakes of almost all foods were higher in the upper quartile of fibre intake (Table 8) . On average, high-fibre consumers eat 2-2⋅5 times (West-East) as many 'vegetables and pulses' as low consumers. The intake of other food groups -e.g. the intake of 'milk and milk products', 'cheese', 'other fruit', 'potatoes', 'cereals, grain products' and 'bread' -is at least 1⋅5 times higher in the high-fibre quartiles. Only the consumption of alcoholic beverages is higher in the lowfibre groups, West Germans with low fibre intakes drink about 1⋅5 times as much as high-fibre consumers (e.g. West German men: 722 vs. 430 ml/d). In East Germans the differences are much smaller and not statistically significant ( Table 8) . As was observed for other nutrients, the lower quartile of intake of fibre was associated with a low energy intake to BMR ratio.
Fruit and vegetables. The mean daily amounts of 'fruit and vegetable' consumption in the two compared quartiles differ significantly (Table 9 ); East Germans of the fourth quartiles eat 3-fold, participants from the West almost 5-6-fold higher amounts per day than subjects of the first quartiles. The comparisons of food intakes between the extreme groups show that most of the calculated food groups are eaten more by East German subjects having high 'fruit and vegetable' intakes (Table 8) ; in West German participants the differences are generally smaller and not statistically significant. In both parts of the country, the consumption of cheese and potatoes seems to be related to high 'fruit and vegetable' intakes; compared to the 1st quartiles, subjects of all upper quartiles eat more of these food groups. Further statistically significant differences were found, for example, in the consumption of meat, S67 Dietary recommendations in Germany sausage and cereals in East Germans, where the consumed amounts are 40-70 % higher in the 4th quartiles; West Germans of both quartiles eat nearly the same amounts of these food groups. Again, the limitations in interpreting the data due to the different energy intakes in the considered extreme quartiles have to be mentioned.
Discussion
One of the main nutritional problems in both parts of Germany is the extremely high consumption of fat. The percentages of consumers of the various foods between persons having high and low fat intakes do not differ remarkably, but relevant differences were found in the amounts of butter, sausage, cereals, potatoes, milk and milk products as well as in biscuits and cakes consumed, with respect to the intake of SFA. To reduce fat intake, a reduction in sausage and butter consumption seems to be required. Butter is mainly used as spread with bread; regarding this fact the guidelines of the DGE concerning daily bread intake (5-7 slices) might have to be reconsidered. With regard to milk and milk products more fatreduced products should be eaten; however, the results presented in this paper may not reflect the present-day pattern, since there has been a significant increase in the availability of low-fat products in Germany since this study was carried out. The same can be expected for East Germany. The supply of low-fat products was minimal in the former German Democratic Republic, and only since unification have the people of East Germany become acquainted with the great variety of foods having low-fat contents. The consumption of cereals should be promoted, since the mean intakes are very low, especially in the new states, and a high intake of these foods is related to a low fat and a high fibre intake. The data for potato consumption are conflicting: on the one hand, a high potato intake is associated with high fat intakes; but on the other hand, potatoes are recommended foods from various dietary aspects. It is likely that the high fat intake related to the consumption of potatoes is an expression of traditional eating habits: meat, gravy, potatoes and a small amount of vegetables or salads. Changing the amounts of the individual components of the meals is desirable, so that vegetables or salads become the main components. An aspect that needs research is the difference in the consumption of beverages (alcoholic as well as non-alcholic drinks). Lowfat eaters drink remarkably more of the considered drinks; further analyses are necessary to find out whether the total fluid intake is associated with a low fat intake. In summary, it can be said that the results presented in this paper confirm the recommendations of the DGE in general. Statements like 'More wholegrain products', 'Plenty of vegetables and fruit', 'Fewer sweets' and 'Less fat and fat-rich food' are suited to achieve the desired fat and fibre intakes. It seems, though, that among others the recommendations for bread and potato intake need to be supplemented with more detailed and practical information. This first attempt to explore differences in dietary patterns between subjects who are close to, or who don't comply with, the recommendations is limited by the fact that the relevant nutrients have not been considered together. Therefore, there is not sufficient information on the S68 E. Hermann-Kunz and M. Thamm *** P р 0⋅001; ** P р 0⋅01; * P р 0⋅05; NS ¼ not significant.
